The genus Amycolatopsis was proposed by Lechevalier et al. (1986) to accommodate some nocardioform actinomycetes with cell-wall chemotype IV. At the time of writing, the genus Amycolatopsis encompassed 39 recognized species. The members of this genus fall within the evolutionary radiation occupied by the family Pseudonocardiaceae. However, strains of the genus Amycolatopsis form several multimembered phylogenetic groups such as the Amycolatopsis methanolica and Amycolatopsis orientalis subclades (Kim et al., 2002; Saintpierre-Bonaccio et al., 2005) . The type strain of Amycolatopsis fastidiosa forms a single-membered phyletic line at the foot of the Amycolatopsis tree (Goodfellow et al., 2001; Huang et al., 2001 Huang et al., , 2004 and it was recently proposed that this species should be transferred to the genus Actinokineospora as Actinokineospora fastidiosa comb. nov. (Labeda et al., 2010) . Tseng et al. (2006) proposed the species Amycolatopsis taiwanensis which had 16S rRNA gene similarity values of less than 95.4 % with the other species of the genus Amycolatopsis.
In the course of ecological research on the actinomycetes of the islands located in the south-west region of Japan, actinomycete strains TT99-32 T , TT99-52 and TT00-43 T were isolated from soil samples from a pineapple field at Iriomote Island, a sugar cane field at Ishigaki Island, and a forest at Amami Oshima Island, respectively. All the strains were isolated using the yeast extract-SDS method (Hayakawa & Nonomura, 1989) with humic acid-vitamin (HV) agar (Hayakawa & Nonomura, 1987) . The soil isolates, which were phylogenetically related to Amycolatopsis taiwanensis, were subjected to an investigation using a polyphasic approach.
PCR amplification and sequencing of the 16S rRNA genes of the isolates and phylogenetic analyses were performed using previously described methods (Tamura & Hatano, 2001 ). The 16S rRNA gene sequences were aligned with published sequences retrieved from DDBJ by using CLUSTAL_X (Thompson et al., 1997) and were manually edited using BioEdit version 7.0.9 (Hall, 1999) . Phylogenetic trees were constructed using the neighbour-joining (NJ) (Saitou & Nei, 1987) and maximum-parsimony (MP) (Fitch, 1971) algorithms; pairwise 16S rRNA gene sequence similarity was calculated according to the method described by Jukes & Cantor (1969) , which was performed using MEGA 4.1 software package (Tamura et al., 2007) . Phylogenetic trees based on maximum-likelihood (ML) (Felsenstein, 1981) algorithms were constructed using PAUP version 4 (Swofford, 2002) . The resultant tree topologies were evaluated by bootstrap analysis (Felsenstein, 1985) T and the three new isolates showed less than 97 % similarity with other strains of the genus Amycolatopsis.
Freeze-dried cells for chemotaxonomic analyses were obtained from cultures grown in yeast extract-glucose broth incubated on a rotary shaker at 28 u C. Analyses of whole-cell sugars, amino acids of cell-wall peptidoglycan, menaquinones, the acyl type of the peptidoglycan, mycolic acids, and DNA base composition were performed using previously described methods (Tamura et al., 1994) . Preparation and analyses of the cellular fatty acids as methyl esters were performed using the MIDI Sherlock Microbial Identification System protocol (Sasser, 1990; MIDI, 2002 ). MK-9(H 4 ) was the predominant menaquinone in these three strains, with MK-8(H 4 ) as a minor component. All three strains contained meso-A 2 pm, alanine and glutamic acid in the cell-wall peptidoglycan. The whole-cell sugars were arabinose, galactose, mannose and glucose. The major cellular fatty acids in these strains were iso-C 16 : 0 , 2-OH-iso-C 16 : 0 , C 17 : 1 v9c and C 17 : 0 . The detailed fatty-acid compositions of strains TT99-32 T , TT99-52 and TT00-43 T are shown in Supplementary   Table S1 in IJSEM Online. Among the diagnostic phospholipids, phosphatidylethanolamine was detected; however phosphatidylcholine and phosphatidylglycerol were not detected (phospholipid type PII sensu Lechevalier et al., 1977) . The DNA G+C contents of strains TT99-32 T , TT99-52 and TT00-43 T were 67.2, 66.9 and 68.9 mol%, respectively.
Morphological characteristics were observed using scanning electron microscopy as described previously (Tamura et al., 1994) . Strains TT99-32 T , TT99-52 and TT00-43 T formed straight, rectiflexibiles, hooked, flexuous, looping and/or retinaculiaperti-type short spore chains on HV agar (see Supplementary Figure S1 in IJSEM Online). The spore chains for these strains were directly formed on sporophores on mature substrate mycelia without aerial mycelia (see Supplementary Figure S1c ), as observed in the case of Amycolatopsis taiwanensis (Tseng et al., 2006) . Aerial hyphae with spore chains were rarely observed for strain TT00-43 T (Supplementary Figure S1f) . The spores (mean size, 0.761.5 mm) were spherical and/or oval-shaped and had a smooth surface. No sporangia or motile cells were observed.
The cultural and physiological characteristics of the novel strains were determined using previously described methods (Gordon et al., 1974; Seino et al., 1985; Yokota et al., 1993) and by using API tests (bioMérieux). Strains TT99-32 T , TT99-52 and TT00-43 T formed yellow-coloured colonies on most of the media tested. Strain TT99-32 T produced a diffusible pigment in yeast extract-malt extract agar, peptone-yeast-iron agar and tyrosine agar (see Supplementary Table S2) . Amycolatopsis taiwanensis Fig. 1 . Phylogenetic tree derived from 16S rRNA gene sequences focused on the genus Amycolatopsis and related actinomycetes in the family Pseudonocardiaceae. The tree was constructed by using the NJ method (Saitou & Nei, 1987 T and strains TT99-32 T and TT00-43 T could be distinguished from each other on the basis of the utilization of carbon sources and enzyme activities (Table  1) . Other detailed cultural and physiological characteristics analyses are provided in the species description and in Table 1 and Supplementary Table S2 .
The microplate DNA-DNA hybridization method developed by Ezaki et al. (1988 Ezaki et al. ( , 1989 
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T ), was isolated from a forest soil sample from Amami Oshima Island, Japan. The G+C content of the genomic DNA of the type strain is 68.9 mol%. 
Amycolatopsis pigmentata and A. helveola spp. nov.
Description of Amycolatopsis pigmentata sp. nov.
Amycolatopsis pigmentata (pig.men.ta9ta. L. fem. adj. pigmentata painted, coloured, pigmented, referring to the production of soluble pigment in some media).
Vegetative hyphae are finely branched and fragmentation is not observed. Sporophores show monopodial or dichotomous branching. The spore chain may be straight, hooked or flexuous. The spores (0.7-1.5 mm in diameter) are spherical, oval or rod-shaped with a smooth surface and are non-motile. Colony colour is yellow. Good growth occurs between 25 uC and 37 uC; no growth occurs at NaCl concentrations higher than 3 % (w/v). The type strain, TT99-32 T (5NBRC 103392 T 5KCTC 19330 T ), was isolated from a pineapple field soil sample from Iriomote Island, Japan. The G+C content of the genomic DNA of the type strain is 67.2 mol%.
